PAGE 1 FRINT DATE, 04/11/38

FAILURE MODES EFFECTS ANALYS!IS {FMEA) — NON-CIL HARDWARE
MUMEER:M5-685-090¢ -X

SUBSYSTEM NAME: 155 DOCKING SYSTEM

REVISION: 0O 02127198
FPART DATA,
PART NAME PART NUMBER
VENDOR NAME VYENDOR NUMEER
LRU ‘TEMPERATURE SENSOR ME449-0160-0005
ROSEMOUNT 146ET

EXTENDED DESCRIPTION OF PART UNDER ANALYS13:
TEMPERATURE SENSOR, 0-160 DEG F - WATER LINE HEATERS, ZONE 1, TEMP A/B AND
ZONE 2, TEMP B/CID

REFERENCE DESIGNATORS:  40VGAMTI6
A0VBAMT Y
40VEAMT 18
40VE4AMT 19
40VE4MT20

QUANTITY OF LIKE ITEMS; 5
(FIVE}

FUNETION:
MONITCR TEMPERATURE OF WATER LINES.

REFERENCE DOCUMENTS: 1) VE70-640100, SCHEMATIC DIAGRAM - AIRLOCK
ENVIRONMENTAL CONTROL SUBSYSTEM
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FAGE 2 PRINT DATE: 04711486

FAILURE MODES EFFECTS AMALYSIS FMEA — NON-CIL FAN.URE MORE
NUMBER: M5-E55-0306-01

REVISION#; 0 02/27/58
BUBSYSTEM NAME: 155 DOCKING SYSTEM
LRL: WA, CRITICALITY QF THIS
ITEM NAME: TEMPERATURE SENGOR FAILURE MODE: 1R2
FAILURE MODE:
ERRONEOUS CUTPUT
MISSION PHASE: OO ONORBIT

VEHICL EFRAYL DADMKIT EFFECTIVITY: 103 DISCOVERY
104 ATLANTIS
105 ENDEAVOLR

CAUSE:
A} PIECE PART STRUCTURAL FAILURE, B} CONTAMINATION. C) VIBRATION, D)
MECHANICAL SHOCK, E) PROCESSING ANOMALY, F) THERMWAL ETRESS

CRITICALITY 1M1 DURING INTACT ABORT ONLYT WD

CRIMICALITY 1R2 DURING INTACT ABORT ONLY [AVIONICS OMLY)? NO

REDUNDANCY SCREEN A} PAES

B} NiA
C) PASS
PABS/FAIL RATIONALE:
A)
B}

SCREEN "B" IS "N/A" BECAUSE AT LEAST TWD REMAINING .F'ATHE ARE READILY
DETECTABLE IN FLIGHT.

C)

METHDD OF FAULT DETECTION:

FOR ERRONEQUS OUTPUT DURING FLIGHT: NONE

FOR ERRONEQUS QUTPUT - GROUND TURNAROUND TEST: REMOVE POWER FROM
HEATER CIRCUITS USING THE CIRCUIT BREAKERS. MONITOR THE TEMPERATURE
SENSOR OUTPUTS.

M5-68S - 361
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON.CIL FAILURE MODE
NUMBER: M5-655-0806-01

CORRECTING ACTION: NONE

CORRECTING ACTION DESCRIFTION:
DESIGN FALLT TOLERANCE: SECOND TEMPERATURE SENSOR WILL MONITOR THE

YWATER LINE TEMFERATURE.

- FAILURE EFFECTS -

{A} SUBSYSTEM:
ERRONEQUS DR LOSS OF TEMPERATURE READING

{B) INTERFACING SUBSYSTEM{S):
FIRST FAILURE - NO EFFECT

(C) MISSION:
FIRST FAILURE - NO EFFECT

(D) CREW, VEHIGLE, AND ELEMENT{(S):
FIRST FAILURE - NO EFFECT

{E} FUNCTIONAL CRITICALITY EFFECTS:

POSSIBLE LOSS OF CREW/VEHICLE AFTER FIVE FAILURES:

1) ERRONEOUS OUTPUT OF TEMPERATURE SENSOR - LOSS OF CAPABILITY TO
MONITOR THE ACTUAL TEMPERATURE OF THE WATER LINES WATH THIS SENSOR. NO
EFFECT, BOTH ENERGIZED HEATER STRINGS ARE OPERATING PRCRERLY TO HEAT
THE WATER LINES:

2} ERRONEOLUS OUTPUT OF SECOND TEMPERATURE SENSOR. LOSS GF ABILITY TO
MONITOR THE ACTUAL TEMPERATURE OF THE WATER LINES. FDA ALARM WILL NOT
BE TRIPPED iF LOWER AND UPPER TEMPERATURE LIMITS ARE EXCEEDED,

3) THERMOSTAT DF ONE ENERGIZED HEATER STRING FAILS OPEN - LOSS GF ONE
HEATER STRING. _

4} THERMOSTAT OF SECOND ENERGIZED HEATER STRING (2 OF 3 HEATER STRINGS
ARE NORMALLY ENERGIZED) FAILS OPEN - LOSS OF BOTH HEATERS RESULTING IN
FREEZING AND SUBSEQUENT BURSTING OF THE WATER LINES - LOSS OF NOMINAL
WATER SUPFLY TO EMU'S. WORST CASE IF FAILURE OCCURS FOLLOWING AN INITIAL
EVA. THEN LOSS OF WATER SUPPLY TO BOTH EMU'S WOULD PRECLUDE
SUBSEQUENT EVA CAPABILITIES.

3) A FAILURE NECESSTTATING AN EVA TO PREVENT A POTENTIAL CATASTROPHIC
SITUATION - INABILITY TC PERFORM A CONTINGENCY EVA TO CORRECT A CRIT 1
CONDITION COULD RESULT IN A LOSE OF CREWAVEHICLE.
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PAGE: 4 PRINT DATE. 04/11/88

FAILURE MODES EFFECTS ANALYS!IS (FMEA) — NON-CIL FAILURE MODE
NUMBER: M5-£55-0006-D1

DESIGN CRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED IN (F)):

{F) RATIONALE FOR CRITICALITY DOWNGRADE:
ALTHOUGH THE CRITIGALITY REMAING UNCHANGED AFTER WORKARQUNDS

CONSIDERATION (ALLOWED PER CR S050107W), THEY ARE PROVIDING ARDITIONAL
FAULT TOLERANCE TO THE SYSTEM,

AFTER THE FIFTH FAILURE (FAILYRE NECESSITATING AN EVA TQ PREVENT A POTENTIAL
CATASTROPHIC SITUATION) - INABILTTY TO PERFORM CONTINGENCY EVA (BIXTH
FAILURE) TO CORRECT A CRIT 1 CONDITION COULD RESULT IN LOES OF CREW AND

YEHICLE.

- TIME FRAME -

TIME FROM FAILURE TO CRIMCAL EFFECT: DAYS
TIME FROM FAILURE DCCURRENCE TO DETECTION: HOURS
TIME FROM DETECTION TO COMFLETED CORRECTING ACTION: HOURS

IS TIME REQLIRED TO IMPLEMENT CORRECTING ACTION LESS THAN TIME TD EFFECT?
YES

RATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:
DESIGN FAULT TOLERANCE: CONTROL AND OVERTEMPERATURE THERMOSTATS OF
SECOND HEATER STRING MAINTAIN WATER LINE TEMPERATURE WITHIN LIMITS.

HAZARD REPORT NUMBER{3); NONE

HAZARD(S) DESCRIPTION:
NiA,
-APPROVALS -
E8EPAE : T. K. KIMURA, : g--
DESIGN ENGINEERING : C. J. ARROYO :
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